This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF At TOP, BOTTOM OR SIDES 

FADED TEXT . 

ILLEGIBLE TEXT 

SKEWED/SLANTED IMAGES 

COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BIMK 



(USPTO) 



\ 

\ 



THIS PAGE BLAMK mm) 




Application Oatet Sept 25, 192$. Hd. 23,654 j 26. 
Complete Left : July 25, 1927, 
Complete Accepted: March 26, 1928, 
PROVISIONAL SPECIFICATION. 

An Improved Games Eacquet. 



I, Claude Albert Claeemont, of 
Studio House, P^isslyn Hill, Haverstock 
Hill, in the County of London, B.Sc, 
Pedagogist, a British subject, do hereby 
5 declare the nature of this invention to be 
as follows : — 

This invention relates to racquets for 
games such as tenuis, badminton, etc. 
llacquets are usually made Avith a wooden 

10 rim and strung with gut, J)ut racquets are 

- ' also madle with rigid metal rims, and also 
with strings made of metal wire. 
' The wire-stringing has certain advan- 
tages over gut-stringing siich as dura- 

15 bility, and constancy of tension notwith- 
standing atmospheric changes, but it loses 
- the desired resiliency afforded by gut- 
stringing. Efforts have been made, by 
twisting, or in other ways manipulating 

20 wire, to attain such resiliency, but not 
with satisfactory results. 

The object of this invention is to enable 
a racquet to be made with stringing of 
metal wires, and attain the desired 

25 resiliency better than has heretofore been 
done, and a further object is to effect an 
improvement in gut-strung i acquets, or 
racquets strung in other ways. 

According to this invention the rim is 

30 made of springy steel or other suitable 
resilient metal or material, capable of 
yielding, under applied force, in the plane 
of the racquets. The required resiliency 
in the case of stringing of steel wires or 

35 other non-stretchable material is obtained 
by causing a distortion of the rim from 
its normal shape against the reaction of 
its own elasticity, involving of necessity 
that the blade shall contract in one or 

40 more directions with consequential bulg- 
ings or extensions of diameter in one or 
more other directions. 

The rim may be of various cross-section 
shapes consistent with obtaining the 

45 desired resilience and affording the 
required strength and weight. The strings 
can be made of wires of steel or other 
suitable metal, or gut or other suitable 
material. If made of steel wires or other 

50 non-stretchable material the strings are so 
arranged that (when struck, as by a ball) 
the combined effect is to cause the rim to 
contract in one or more directions, as pre- 
[Price 1/-] 



determined, against the reaction of its own 
elasticity, without inhibiting the conse- 55 
quential bulgings or extension in some 
other direction or directions which would 
in itself prevent the contraction in the 
first mentioned direction or directions. 
For example, in the case of an elliptical 
or quasi-elliptical rim, the stringing might 
be arranged to cause the longest diameter 
of the rim to shorten and permit the 
smallest diameter to extend. 

In the case of a stringing made of gut 
or other material affording the desired 
resiliency, the resilient rim although not 
required for the purposes of attaining 
resiliency, is useful for the purpose of 
permanently maintaining the desired ten- ^0 
sion of the gut. 

It will be realised that in the stringing 
with steel wires or other non-stretchabie 
material it is essential that the distance 
between the points of attachment of each ^jfg 
string (except perhaps in some areas of 
the blade of the racquet where it would 
be immaterial) shall not be increased by 
the predetermined permitted distortions of 
the rim, or such strings would inhibit the gQ 
desired distortion. 

Although it might be determined to so 
construct the stringing that the rim would 
contract on any one or more diameter, 
with consequential extensions, for the pur- 
pose of facilitating the elucidation of this 
invention, so far as concerns the stringing 
with non-stretchable material, I propose 
to assume that it is determined to con- 
struct a racquet with a quasi-elliptical qq 
blade, the longest diameter being in line 
with the handle, and that the resiliency 
is to be attained by a contraction of 
the longest diameter with conse- 
quential extension of the shortest 
diameter. 

Of course one set of strings more or less 
parallel to the longest diameter covering 
the whole area of the blade of the racquet 
would meet the required condition, that j^qq 
the distance between the points of attach- 
ment of any given string should not be 
increased by the predetermined permitted 
distortion of the rim; but it is essential, 
in order to secure other reciuired qualities jqj 
of a racquet, that one set of strings shall 
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<:ross, and perhaps interlnr-e with, another 
set, ami if anotlter set were an-juijjred atn-oss 
such a set as above descrihed, llie second 
set would inhibit the d esired disforiiou of 
5 the rim. 

It will he realised that, whatever the 
nature ot distoitiou determined, many 
stringfs not parallel to the diajiieter oi' 
*' contraction " would meet the reqxiired 
10 condition as to tlie distance ^)^ the points 
of attachment, and that in such a racquet 
as described strin^^-s ci-ossiu'^' or at an anyle 
to the longest dutmetei' and connectinir 
points within a limited arc from the ends 
15 of the longest diameter would meet the 
said condition. If however the whole face 
of the racquet described were strung witii 
strmgs parallel to su( h strings some of the 
strings would for a certain area of the 
20 blade remote from the centre, and to a 
greater extent the more remote from the 
centre, fail to comply with the said 
condition. 

It may be found in practice that the 

25 failure to meet the condition in such areas 
of the blade would have such a slight 
effect that the result aimed at by this 
invention would nevertheless be prac- 
tically attained. 

30 The failure however to attain the said 
condition can be wholly, or for all prac- 
tical purposes, removed by departing from 
the parallel relation.ship of the strings of 
each set, and arranging them to an extent 

35 fan-wise, the degree of divergence from 
the parallel depending very much on the 
shape of rim adopted, the nature of the 
distortion permitted, and the magnitude 
of the inclination of the main body of 

40 strings to the diameter of contraction 

As an example of a racquet made 
according to my invention I may construct 
a racquet as follows : — 

I make a racquet having a quasi- 

45 elliptical blade, the rim being of steel and 
having a suital>le amount of elasticity in 
the plane of the blade, and the longest 
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diameter being in line with the handle. 
The portion of the rim adjacent to the 
handle and extending a short distance on 50 
each side of the handle is rigid. 

Two sets of strings cross one another, 
each at an iiiflination to the h)ngest 
diameter. 

The strings of each set are quasi- 55 
parallel to one another and are approxi- 
mately im lined mo to the longest dia- 
meter^ but as they pi-oceed from their 
respective handle end " attachments 
they sj)read fanwise, the respective posi- 60 
1 10ns of each being determined to ensure 
(as far as possible) that the distance 
between the points of attachment of each 
^^inng shall not be increased by the 
desired distortion of the frame. ^5 

In a stringing so arranged the mesh 
would appear as practicable, e{iual square 
or diamond-shape spaces the diagonals ot 
which lie more or less parallel to the line 
of the handle. 

Preferably in all cases the strings are 
under a permanent spring tension exerted 
by the rim, that is to say, when the string- 
ing is effected the rim is slightly distortedl 
from the position it would assume if there 75 
were no strings, though not to such an 
extent that it is at the practical limit of 
its flexibility. 

The two ends of a band or strip of metal 
forming the rim might be continued down 
to form part of the' handle, the whole 
length or part of the length of the handle, 
and between the blade and the handle 
there may (if desired) be a space and (if 
desired!) this space may be wholly or par- gtr 
tially occupied by strengthening or weight 
giving devices. A device may also be 
provided to enable adjustment of the ten- 
sion of the strings. 
Dated this 24th dav of September, 1926. 
CLAllEMONT," HAYNES & Co., 
Vernon House, Sicilian Avenue, 
Bloomsbury Square, London, T\'.C. 1, 
Applicant's Solicitors. 
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90 I, Claude Aluert Clakemont, of rim and strung with gut, but racquets 

Studio House, Rosslyn Kill, Haverstock have also been made with either rigid or 

Hill, in the County of London, spring metal rims, and also with strings 

B. Sc. (Eng.) London, A.C.d.l., Peda- made of metal wire. In some racquets 105 

gogist, a British subject, do hereby declare the strings are arranged to cross one 

95 the nature of this invention and in what another diagonally of the rim. 

manner~t he siiiue i^" 1 < r~ V) e~~p erf or me d" tT > T h e~ w i r e - s t r i n g i n g - h a s~c e r t a i n ^a d v a n^^ 

be particularly described and ascntained tages over gut-stringing sucli as du ra- 
in and V)y the following statenievti : — bility. and constancy of ten^-ion juitwith- 110 
This invention relates to racijuets for standing atmospheric changes, but it loses 
100 games such as tennis, barhninton, etc il»e desired resiliency alYorded l)y gut- 
Racquets are tisually made with a wooden stringing. Efforts have lieen made, by 
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twisting, or in other ways manipulating 
wire, to attain such resiliency, but not 
with satisfactory results. 

The object of* this invention is to enable 
5 a racquet to be made with stringin<^ of 
metal wires, and attain the desired 
resiliency better than has heretofore been 
done, and a further object is to effect an 
improvement in gut-strung racquets, or 
10 racquets strung in other ways. 

Hitherto in all racquets heretofore niude 
the desired resiliency has been sought to 
be obtained from the strings and the 
method of stringing has been such as to 
15 inhibit distortion of the rim in the plane 
of the racquet. This invention is based 
on a new principle and seeks to obtain 
the desired resiliency wholly or partly by 
means of distortion of an elastic rim in 
20 the plane of the blade. 

Hence the invention consists in the com- 
bination of a particular methodi of string- 
ing hereinafter explained, and a rim 
pliable in the plane of the racquet. 
25 According in this invention the rim is 
made of any suitable material including 
steel and wood capable of yielding to the 
required extent, under applied force, in 
the plane of the racquet. In the case of 
30 stringing of steel wires or other compara- 
tively non-stretchable material and in a 
less degree in the case of gut stringing to 
obtain resiliency reliance is placed on a 
distortion of the rim in the said plane 
35 against the reaction of its own elasticity, 
involving of necessity that the blade shall 
contract in diameter in one or more direc- 
tions with consequential bulgings or 
extensions of diameter in one or more 
40 other directions the stringing being 
arranged not to check the yielding of the 
rim to attain the required resiliency. The 
resilient rim apart from the purpose of 
affording resiliency is useful for the pur- 
45 pose of permanently maintaining the 
desired tension of the gut. The rim may 
be of various cross-section shajies con- 
sistent with obtaining the desired resili- 
ence and affording the requiredstrengthand 
50 weight. The strings are so airanged that 
(when struck, as l)y a ball) the combined 
effect is to cause the rim to contract in 
one or more dire(;tions, as predetermined, 
against the reaction nt its own ehisticity 
55 without opposing the consequential bulg- 
ings or extension in sonic other direction 
or directions, which would in itself pie- 
vent the contraction in the first mentioned 
(iirection or directions. For example, in 
60 the case of an elliptical or ({uasi-elliptiral 
rim, the stringing might be arranged to 
cause the longest diameter of ihe lim to 
shorten and permit the smallest diameter 
to extend. 

65 It will be realised that it is essential 



that the distance between the points of 
attachment of each string (except perhaps 
in some areas of the blade of the racquet 
W'here it would be immaterial) shall not 
be increased by the predetermined per- 70 
mitted distortions of the rim, or such 
strings would oppose the desired 
distortion. 

Although it might be determined to so 
construct the stringing that the rim would 75 
contract on any one or more diametei's, 
with consequential extensions in other 
directions, for the purpose of facilitating 
the elucidation of this invention, so far as 
concerns the stringing, I propose to assume gQ 
that it is determined to construct a racquet 
with a quasi-elliptical blade, the longest 
diameter being in line w^th the handle, 
and that the resiliency is to be attained 
by a contraction of the longest diameter 85 
with consequential extension of the 
shortest diameter. 

Of course, one set of strings more or less 
parallel to the longest diameter covering 
the whole area of the blade of the racquet 90 
would meet the required condition, that 
the distance between the points of attach- 
ment of any given string should not be 
increased by the predetermined permitted 
distortion of the rim ; but it is essential, 95 
in order to secure other required qualities 
of a racquet, that one set of strings shall 
cross, and perhaps interlace with, another 
set, and if another set were arranged 
across and normal to such a set as above 100 
described, the second set would oppose the 
desired distortion of the rim. 

It will be realised that, whatever the 
nature of distortion determined, many 
strings not parallel to the diameter of 105 
*' contraction " would meet the required! 
condition as to the distance of the points 
of attachmeiit, and that in such a racquet 
as described i.e. elliptical and contract- 
ing on longest and bulging <m smallest HO 
diameters, strings crossing or at an angle 
to the longest diameter and coiinerting 
points within a limited arc from the eiuls 
of the longest diameter would meet the 
said condition. If however tlie whole 
face of the I'acqviet (U^^cribed were stiung 
witli strings paiallel to such strings some 
of the strings would for a certain area t>f 
the blade remote from tlie centre, and to 
a greater extent the more renu>te from the 120 
centre, fail to comply with the said 
condition. 

It may be found in practice that the 
failure to meet the condition in such 
areas of the l)lade would have such a 125 
slight effect that the result aimed at by 
this invention w<ntld nevertheless be prac- 
tically attained. 

The failure however to attain the said 
condition can be wliolly, av for all prac- '30 
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tical purposes, removed by departing from 
the parallel relationship of the strings of 
each set, andi arranging them to an extent 
fan-wise, the degree of divergence from 
" 5 the parallel depending very much on the 
shape of rim adopted, the nature of the 
distortion permitted, and the magnitude 
of the inclination of the main body of 
strings to the diameter of contraction '\ 

10 The degree of divergence need not be 
constant throughout the stringing, and 
can even reverse in direction from side to 
side of the set of strings. 

As an example of a racquet made 

15 according to my invention I may construct 
a racquet as follows : — 

I make a racquet having a quasi-ellip- 
tical blade, the rim being of steel or wood 
and having a suitable amount of elasticity 

20 in the plane of the blade, and the longest 
diameter being in line with the handle. 

Two sets of strings cross one another, 
each at an inclination to the longest 
diameter. 

25 The strings of each set are quasi- 
parallel to one another and are approxi- 
mately inclined 30° to the longest dia- 
meter but as they proceed from their 
respective handle end' " attachments 

30 they spread fanwise, the respective posi- 
tions of each being determined to ensure 
(as far as possible) that the distance 
between the points of attachment of each 
string shall not be increased by the desired 

35 distortion of the frame. 

Preferably in all cases the strings are 
under a permanent spring tension exerted 
by the rim, that is to say, when the 
stringing is effected the rim is distorted 

40 from the position it would assume if there 
were no strings, though not to such an 
extent that it is at the practical limit of 
its flexibility. 

In the uase of a steel rim the two ends 

45 of H band or strip of metal forming the 
rim might be continued down to form 
part of the handle, the whole length or 
part of the length of the handle, and 
between the blade and the handle there 

50 may (if desired) be a space, and (if desired) 
this space may be wholly or partially 
occupied by strengthening or weight giv- 
ing devices. A device may also be pro- 
vided to enable adjustment of the tension 

55 of the strings. 

The accompanying drawing shows 
Tliagrainmatically""an — example— of — my- 
invention. 

The diagram illustrates the principle 
60 on which this type of racquet is to be 
strung, a is the handle, b is the inside 
edge of the frame in what may be called 
its " normal " position, c is the position 
of the same edge after it has undergone 
65 a hypothetical distortion. 
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The lines marked d join points on line 
b to tfre new positioiiB of such points, when 
the racquet frame is distorted to the 
position c. 

It will appear shortly how the strings 
are placed in order that pressure upon 
them, which for the purpose of this illus- 
tration is consid'ered to be at right angles 
to the plane of the racquet face, will pro- 
duce necessarily distortion of the above 
type, although of course, not necessarily 
so much distortion as that shewn in the 
diagram. In the practical designing of 
such a racquet the frame could actually be 
subjected to such distorting forces as would 
enable *two actual positions of the inside 
edge to he drawn. The designer having 
obtained a drawing of these tw^o positions 
proceeds to explore them with dividers or 
other convenient measuring instrument 
and is able to find a position for each 
string, such that its two extremities are 
either closer together when the frame is 
in position c, than when it is in position b, 
or remain the same distance apart in the 
two positions. The essential is that no 
distance between points of attachment of 
any string should tend to get longer owing 
to the «aid distortion, unless for some par- 
ticular reason such as will be indicated 
later. In the diagram shown it will be 
found by measurement that all the strings 
correspond to the above conditions. The 
positions shown are not the only ones 
which the several strings could occupy, jqq 
If we imagine the lower end) of a string, 
i.e. that nearest the handle, as fixed, the 
upper end could lie anywhere in a cer- 
tain zone without failing to comply with 
the above mentioned conditions. For 
example, considering string e, / in the 
diagram let us suppose the end e to be 
given a fixed position, the designer then 
has to choose the position of the end / 
within the following limits (a) a point at 
which the string would lie parallel to the 
longitudinal axis and (h) a point on the 
other side of the longitudinal axis, beyond 
which when the distortion occurs, the 
points of attachment would get further 
apart. With regard to limit (a), it is 
evident that if all strings lie parallel to 
the longitudinal axis the strings could not 
cross, and therefore the position would not 
be practicable. At the same time the ^20 
more nearly they approximate to this 

-position— the -greater~is- the-change_ pro^, 

duced in the length of such lines as e, / 
for a given amount of distortion of the 
frame. As the other extreme position 125 
(limit h is approached) the change in the 
length of the line e.f produced by a given 
amount of distortion gradually decreases, 
until the critical position is reached in 
which the diminution in the length of '^0 
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e.f is zero and after this it changes to an 
increase. The more nearly / approaches 
this critical position the fjreuter force will 
have to be applied at right angles to the 
5 string to produce a given amount of dis- 
tortion of the type illustrated in the 
diagram. 

The effect of one string alone crossing 
the longitudinal axis at an angle would 
iO not of course be to produce this particular 
type of distortion, but the effect of two 
complete sets of such strings crossing one 
another and crossing the longitudinal axis 
symmetrically would be such as to produce 
45 this distortion. If similar principles be 
applied in choosing the position of every 
such string a combination may be made 
in which the strings severally approach 
as nearly as the designer wishes to the 
20 critical position which exists for each one, 
as just described in the case of e. /, and 
by going nearer to such critical positions 
he obtains the result that a greater force 
has to be applied at right angles to the 
25 racquet face in order to produce a given 
amount of distortion. Thus he has it in 
his pow*er to make the racquet face more 
and more rigid up to a point at which the 
direction of distortion would! alter and no 
3Q longer follow the longitudinal axis. 

The racquet rim in its normal position, 
i.e. after stringing, may or may not be 
in a state of strain due to a preliminary 
distortion maintained by the initial ten- 
35 sion of the strings. 

The designer may find it advantageous 
to depart in the case of certain strings 
from the rules for determining the angle 
of such string above laid down, e.g. he 
40 may find it advantageous to place certain 
strings at such an angle that the distance 
between the points of attachment tends to 
be increased in length by the distortion 
shown on his drawing as a result of pre- 
45 liminary tests made upon the rim. Such 
strings would then have the effect of 
opposing such distortion, and thus of 
strengthening the rim against distortion 
in its own plane in such way as may be 
50 desirable, without inhibiting it altogether. 
Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is 
to be performed, I declare that what I 
claim is : — 

1. A games racquet characterised iu that 
the rim is pliable in the plane of the 
racquet to afford wholly or in part the 
required resiliency, and the stnn<rin«^ is 
arranged not to oppose the yielding of the 
rim to attain such resiliency. 

3, A games racquet as claimed in Claim 
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No. 1, the required resiliency being 
afforded wholly by the pliability of the 
rim and the strings being of comparatively 65 
non-stretchable material. 

3. A games racquet as claimed in Claim 
No. 1, the required resiliency being 
afforded in part by the pliability of the 
rim and the strings being of a longitudi- 70 
nally resilient material. 

4. ' A games racquet as claimed in any 
of the preceding claims in which the 
strings are stretched betw^een such points 
that on a contraction of one or more dia- 75 
meters and consequential extension of one 

or more other diameters, the distances 
between the points of attachment of each 
string are not increased. 

5. A games racquet as claimed in any gQ 
of the preceding claims in which two sets 

of strings cross one another at inclinations 
some or all of which are determined with 
reference to the ascertained behaviour 
under distortion of the actual type of rim 85 
to be used. 

6. A games racquet as claimed in any of 
the preceding claims the strings compris- 
ing two sets of strings inclined to the axis 

of the handle, crossing one another and 90 
some or all of the strings of each set being 
related to one another fanwise. 

7. A games racquet as claimed in any 
of the preceding claims in which the 
majority of the strings are stretched 95 
between such points that on a contraction 

of one or more diameters and conse- 
quential extension on one or more other 
diameters the distances between the points 
of attachments of each such string are not 100 
more distant while one or more of the 
remaining strings are arranged to oppose 
the free distortion of the rim. 

8. As a process in the making of a 
racquet as claimed' in any of the preceding i05 
claims ascertaining the points of attach- 
ment of some or all of the strings by dis- 
torting a rim pliable in the plane of the 
racquet. 

9. As a process in the making of a HQ 
racquet as claimed in any of the Claims 
Nos. 1 to 7 distorting a rim by means of 
pressure along a diameter, making a drawl- 
ing in which the rim under normal tension 
and the rim as so distorted are super- 
imposed, ascertaining therefrom the points 

of attachment, in accordance with this 
invention and stringing the rim 
accordinglv. 

Dated the 2r)th dav of Tulv, 1927. 
CLAREMONT, HAYNES & Co., 
Vernon House, Sicilian Avenue, 
Bloomsbury Square, London, AV.C. J, 
Applicant's Solicitors. 
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